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Abstract:
A SPAD(single photon avalanche diode) is a
P-n junction diode in reverse biased
condition. It works as a photon detector. I’m
using an LED to understand the function of a
SPAD.
Background/purpose:
My main research goal is to use the
entangled photons coming from low energy
light to find a new and less harmful way of
medical imaging. In order to detect these
entangled photons, a SPAD is used.
What is a photon? And what is photon
entanglement?
A photon is a massless particle that carries
energy and moves at speed of light.
A photon entanglement is a
phenomenon where two identical photons
are produced at the same time from a light
source.
Why use an LED?
An LED(Light-emitting diode) works as an
insensitive SPAD when used in reverse biased
condition i.e. LED’s are less prone to damage
when exposed to high amount of light when
compared to a normal SPAD.
Experimental set up used:
A counter (gives the number of photons
detected over a time period or frequency),
an oscilloscope (displays the varying signal),
resistors, and high voltage power supplies
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One of the LED’s which is set
in forward bias condition
works as a light source while
the other set in reverse bias
works as a photodiode. With
them enclosed in a box I’m
able to get accurate
measurements.
The circuit diagram:
133V
How LED-SPAD works?
When a photon from LED (right) hits the
active area of the other LED(left),charge
carriers (electrons) are formed . These in
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Oscilloscope                        Counter
turn produce secondary carriers causing an
avalanche. This is detected as a signal.
Signal as seen in the oscilloscope
A single photon is responsible for each 
signal seen in the oscilloscope. The 
correlation between photons and the 
counts can be seen in the graph below.
As the current through the LED( source)
increases, the count rate increases i.e. the
more photons will result in more counts.
4-5V
The number of counts vary and some 
count rates occur more often than others. 
The above graph shows the fluctuations 
in count rates. The data shown above is 
very  close to a Gaussian curve or fit
Conclusion/further research:
As it can be seen from the results I 
obtained, a SPAD works as a very good 
learning tool in understanding the 
concept of photons ( especially single 
photons) associated with low energy 
light.
As of my further research I 
intend to use SPAD’S in detecting 
coincidences.
are used.
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histogram of count rate when LED is used as source
